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Abstract: ...coupled to a regulatory switch. Purine riboswitches respond to intracellular concentrations of either 
adenine or guanine /hypoxanthine to control gene expression. The aptamer domain of the purine riboswitch 
contains a pyrimidine residue (Y74) that forms a Watson-Crick base-pairing interaction with the bound purine 
nucleobase ligand that discriminates between adenine and guanine. We sought to understand the structural basis of 
this specificity and the mechanism of ligand recognition by the purine riboswitch. Here, we present the 
2,6-diamino-purine-bound structure of a C74U mutant of the xpt-pbuX guanine riboswitch, along with a detailed 

thermodynamic and kinetic analysis of nucleobase recognition by both the native studies demonstrate clearly that 

the pyrimidine at position 74 is the sole determinant of purine riboswitch specificity. In addition, the mutant 
riboswitch binds adenine and adenine derivatives well compared with the guanine-responsive riboswitch. Under 

our experimental conditions, 2,6-diaminopurine binds the RNA with Delta H = -40.3 x 10(5) mM(-l) s(-l) for 

2-aminopurine binding the adenine-responsive mutant riboswitch and 7-deazaguanine-binding guanine riboswitch, 
respectively) of association under varying experimental conditions allowed us to propose a mechanism for ligand 
recognition by the purine riboswitch. A conformationally dynamic unliganded state for the binding pocket is 
stabilized first by the Watson... 
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Abstract: ...the artificial selection and the natural selection of structured RNAs for small-molecule recognition. The 
guanine riboswitch structural determination allows us to draw conclusions regarding the apparent increased 
complexity of the riboswitch aptamers compared to their in-vitro-selected cousins. 
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Abstract: ...mode analyses as applied to two RNA systems, i.e., the hammerhead ribozyme and a guanine 
riboswitch. We show that classical normal-mode analysis can match the magnitude and direction of residue... 
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An intermolecular base triple as the basis of ligand specificity and affinity in the guanine- and 
adenine-sensing riboswitch RNAs 

Abstract: ...and affinity. In Bacillus subtilis, two classes of riboswitches have been described that discriminate 
between guanine and adenine despite an extremely high degree of homology both in their primary and 
secondary structure. We have identified intermolecular base triples between both purine ligands and their 
respective riboswitch RNAs by NMR spectroscopy. Here, specificity is mediated by the formation of a 
Watson-Crick base pair between the guanine ligand and a C residue or the adenine ligand and a U residue of 
the cognate riboswitch RNA, respectively. In addition, a second base-pairing interaction common to both 

riboswitch purine complexes involves a uridine residue of the RNA and the N3/N9 edge of. change in 

specificity upon a C to U mutation in the core of the purine riboswitch RNAs and the differences in the 
binding affinities for a number of purine analogs. 
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Abstract: Two recent reports describe the fascinating crystal structures of the G- riboswitch complexed to three 
different purine ligands, hypoxanthine (1), guanine, and adenine (2). 
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Abstract: ...switch-control led transcription termination mechanism. The G-box regulon effector molecules are 
hypoxanthine and guanine. pbuE encodes a purine base efflux pump and is now recognized as belonging to a third 
purine regulon. The expression of the pbuE gene is positively regulated by a riboswitch that recognizes adenine. 
Here we show that the expression of pbuE'-lacZ transcriptional fusions are... 
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Abstract: ...downstream regions, harboring expression-controlling elements. We report the crystal structures of the 
add A-riboswitch and xpt G- riboswitch aptamer modules that distinguish between bound adenine and guanine 

with exquisite specificity and modulate expression of two different sets of genes. The riboswitches form entire 

periphery. Recognition specificity is associated with Watson-Crick pairing of the encapsulated adenine and guanine 
ligands with uridine and cytosine, respectively. 
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Abstract: ...and its weaknesses are discussed with reference to four examples of functional ncRNA sequences: a 
riboswitch (guanine), a zipcode ( nanos), a splicing factor (U4) and a ribozyme (RNase P). As shown by... 
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Structure of a natural guanine-responsive riboswitch complexed with the metabolite hypoxanthine 

Abstract: ...untranslated region of many mRNAs of genes involved in purine metabolism and transport 
contain a guanine-responsive riboswitch that directly binds guanine, hypoxanthine or xanthine to terminate 
transcription3 9 4. Here we report the crystal structure at 1.95 ANG resolution of the purine-binding domain of 
the guanine riboswitch from the xpt-pbuX operon of B. subtilis bound to hypoxanthine, a prevalent 
metabolite in... 
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Abstract: A class of riboswitches that recognizes guanine and discriminates against other purine analogs was 
recently identified. RNAs that carry the consensus sequence and structural features of guanine riboswitches are 

located in the 5' untranslated region (UTR) of numerous prokaryotic genes, where they of proteins involved in 

purine salvage and biosynthesis. We report that three representatives of this riboswitch class bind adenine with 
values for apparent dissociation constant (apparent Kd) that are several orders of magnitude lower than those for 
binding guanine. Because preference for adenine is attributable to a single nucleotide substitution, the RNA most 
likely recognizes its ligand by forming a Watson-Crick base pair. In addition, the adenine riboswitch associated 
with the ydhL gene of Bacillus subtilis functions as a genetic 'on' switch, wherein... 
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Structure of a natural guanine-responsive riboswitch complexed with the metabolite hypoxanthine. 

Abstract: ...untranslated region of many mRNAs of genes involved in purine metabolism and transport 
contain a guanine-responsive riboswitch that directly binds guanine, hypoxanthine or xanthine to terminate 
transcription. Here we report the crystal structure at 1.95 A resolution of the purine-binding domain of the 
guanine riboswitch from the xpt-pbuX operon of B. subtilis bound to hypoxanthine, a prevalent metabolite 
in... 
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... and, together with other proteins, act to control gene • expression. 

A previous study described a riboswitch that controls gene 
expression in response to binding the purine base guanine. In this 
study, Mandal and Breaker showed that riboswitches that respond to the 
closely related. . . 

...They demonstrated that a single change in the RNA can alter the binding 
preference of guanine- and adenine- sensing riboswitches between 
guanine and adenine . 

The adenine riboswitch functions as a genetic on-switch, whereby 
adenine binding to . . . 
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. . . untranslated region of many mRNAs of genes involved in purine 
metabolism and transport contain a guanine-responsive 
riboswitch that directly binds guanine , hypoxanthine or 
xanthine to terminate transcription SUP 3 SUP , SUP 4 . Here we report the 
crystal structure at 1.95 A resolution of the purine -binding domain of the 
guanine riboswitch from the xpt-pbuX operon of B. subtilis 
bound to hypoxanthine, a prevalent metabolite in. . . 
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...to be specific for flavin mononucleotide, thiamine, thiamine pyrophosphate, adenosylcobalamin, 
S-adenosylmethionine, lysine, glycine, adenine, guanine and glucosamine-6-phosphate. Some of them have been 
found also in fiingi (Neurospora crassa) and plants (Oryza sativa, Arabidopsis thaliana). In human only one 
riboswitch with binding capacity for 2-aminopurine, has been found. Occurrence of riboswitches in all of... 
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Summary: ...elements, dubbed riboswitches, are able to directly effect gene regulation by binding a small molecule 
(guanine, lysine or thiamine pyrophosphate, for example). In B. subtilis, these RNA elements appear to control... 
...mechanism within the cell. To understand how these elements control gene expression crystals of a guanine 
riboswitch-ligand complex that diffract X-rays to at least 2.9 A resolution have been... 
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Abstract: ...the artificial selection and the natural selection of structured RNAs for small-molecule recognition. The 
guanine riboswitch structural determination allows us to draw conclusions regarding the apparent increased 
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